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Studies and research on climate-change related impacts in Indonesia have 
mainly been focused at the national level, only few have emphasized at the city level, 
including Jakarta. The Jakarta City is considered as one of the most vulnerable cities 
to climate-related disaster, including flooding, sea level rise, and storm surge. Various 
climate risks in Jakarta have been accessed. However, the assessments are limited to 
the physical aspects of climate change impacts, whereas risks related to the impacts 
on socio-economic condition have been neglected. Meanwhile, the climate risks 
campaign is still limited to the government circle and academics.  
The current Geographic Information System has spatial data and information 
on the physical aspects of climate change related vulnerability, but it has not been 
integrated with data of the socio-economic vulnerability. The local government has 
not been fully aware of the implications of climate change, therefore there is a need to 
strengthen local government agencies responsible for disaster management. In 
particular, the government needs to make an effort how to adapt to climate changes. 
The paper highlighted climate change vulnerability projection map of the year 
2015 to 2035 and it is conducted as a guideline to evaluate vulnerability assessment of 
climate risk and socio-economic in Jakarta City. Adaptive capacity seems to play 
important role in changing the spatial pattern of vulnerability. High adaptive 
capacities of Jakarta are not enough to moderate their extreme vulnerability brought 
about by their high population densities and significant exposure to climate hazards, 
especially, sea level rise and floods. As for climate change vulnerability assessment in 
Jakarta City, the paper concludes that climate change management should focus more 
on the adaptation before the impact happened that comprise households, local 
community, and government. 
 




















Indonesia is the largest archipelago in the world, consisting of about 17,500 
islands, that stretches from 06°08‟ North latitude to 11°15‟ South latitude, and from 
94°45‟ to 141°05‟ East longitude. It includes 3.1 million square kilometers (km
2
) of 
territorial waters (62% of its total area), almost 2 million km
2
 of land (38%), and 
80,000 km of coastline and also home to over 237 million inhabitants, which makes it 
the fourth most populated country in the world. The population has more than doubled 
since 1970 and is estimated to grow to 262 million people by 2020. The annual 
urbanization rate is relatively high (1.7%). Two-thirds of the total population and 
more than half of the poor (57%) reside on Java. Indonesia supports tremendous 
species diversity of both animal and plant life in its pristine rain forests and its rich 
coastal and marine areas. Nearly 60% of Indonesia‟s terrestrial area is forested (WRI, 
2007). The landscape is also mountainous and volcanic with over 500 volcanoes out 
of which 129 are still active. Furthermore, Indonesia holds at its disposal deposits of 
petroleum, natural gas, and metal ores. Indonesia‟s macro-economic development 
during the past 30 years is to a large extent based on its natural resources. 
Because of geography, topography, and climate, Indonesia hosts a wide array 
of diverse ecosystems from sea and coastal systems to peat swamp forests. 
Subsequently, Indonesia has extremely high levels of biodiversity; possessing about 
10 percent of flowering plant species, 12 percent of mammals, 16 percent of reptile 
and amphibian species, 17 percent of birds, and at least 25 percent of all fish species 
in the world. In fact, the islands of Borneo and Sumatra are home to the last remaining 
Sumatran tigers, orangutans, pygmy elephants and Sumatran rhinos and are a key 
source of freshwater to Borneo and Sumatra‟s 56 million people. Indonesian seas 
cover more than 33,000 million hectares (ha), contain some 450 species of coral, and 

















The combination of high population density and high levels of biodiversity, 
together with a staggering coastline and numerous islands, makes Indonesia one of the 
most vulnerable countries to the impacts of climate change. Indonesia has to take up 
the challenge of climate change, putting climate adaption into the development 
agenda, promoting sustainable land use, as well as demanding support from 
industrialized nations. 
The Indonesian climate is tropical hot and humid, but more moderate in the 
highlands. Climatic and weather conditions of the archipelago are characterized by an 
equatorial double rainy season. The dry season generally prevails from May to 
September, and the wet season generally prevails from December to March. These 
patterns do not always rigidly take place, however, since a large part of the 
archipelago is covered by sea and diurnal differences are not significant, which makes 
precipitation possible anytime. The mean annual relative air humidity ranges from 
approximately 80 to 90 percent. The mean maximum temperature can reach 33
o
C, 
whereas the mean minimum air temperature is 21
o
C (University of Indonesia, 2007). 
The geographic location of Indonesia is presented in the figure 1.1. 
 
 















Indonesia‟s economy is heavily dependent on these natural ecosystems and 
their resources but there are threats to their sustainability. Current threats include 
increasing population and rapid industrialization in Indonesia, such as large-scale 
deforestation and wildfires, land conversion and habitat destruction, over-exploitation 
of marine resources, and a multitude of environmental problems associated with rapid 
urbanization and economic development and now climate change. Climate change 
threatens not only to exacerbate the above mentioned issues, but also create new ones, 
some of which are already taking place. 
Coastal megacities in Asia are facing adverse impacts of climate change, 
including flooding, sea-level rise, intensified storms, and storm surges, which in turn 
may result in large loses of life and infrastructure, as well as damage to national and 
regional economies (Fuchs, 2010). It is argued that the risks posed by climate change 
and sea level rise will continue to grow into the next century, even if a dramatic 
reduction in green house gas emission is achieved. According to Satterthwaite (2008), 
climate change has the potential to intensify flooding risks in cities in three ways: 
first, from the sea, such as higher sea levels and storm surges; second, from rainfall, 
especially by heavier rainfall and rainfall which is more prolonged than in the past; 
and third, from changes that increase rivers flows, for example due to glacial melt. 
 
1.2. Study Site: Jakarta City 
Jakarta is the capital and largest city of Indonesia. It is located on the north 
coast of the Java Island in 06°09‟ South latitude and 106°49‟ East longitude. The built 
environment in this city is characterized physically by numerous skyscrapers, 
concentrated in the central business district but also built ad-hoc throughout the city, 
especially in the past 20 years. The rest of Jakarta generally comprises low-lying, 
densely populated neighborhoods, which are highly diverse in terms of income levels 
and uses, and many of these neighborhoods are home to varied informal economic 
activities. The population of Jakarta is considered wealthy relative to neighboring 


















Figure 1.2. Map of Jakarta City  
 
Jakarta is located in a deltaic plain crisscrossed by 13 natural rivers and more 
than 1,400 kilometers of man-made waterways (Figure 1.2). About 40% of the city, 
mainly the area furthest north near the Java Sea, is below sea level. Jakarta is prone to 
flooding from water draining through the city from the hills in the south, and also 
from coastal tidal flooding. The successful provision and management of services by 
the provincial government is lagging in most sectors. In spite of a booming economy 
much private-sector property development, spatial planning and infrastructure, as well 
as service provisions (transportation, green space, affordable housing, clean water, 
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